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Depositional patterns of oil sand layer in Northern Lights block,
Alberta Basin, Canada

Yin Pengfei' , Liu Guangdi',Liu Chenglin' ,Li Haohan',Liu Wenping' and Liu Yingqi’

(1. China University of Petroleum , Beijing 102249 , China ;
2. SINOPEC International Petroleum Exploration and Production Corporation ,Beijing 100083, China )

Abstract; Based on a lot of well and core data, McMurray Formation sequences and sedimentary environments
were identified and correlated in Northern Lights oil sand block. With integrated logging data, this study analyzed
the sedimentary facies and rock assemblages of the McMurray Formation. In this block ,the McMurray Formation
the most important oil sand layer, consists of continuous fluvial , delta plain and tidal estuary bay deposits. The
McMurray Formation was divided into three members. The lower member is longshore and shallow water depos-
its ,the middle member is estuary bay and intertidal zone deposits and the upper member is continental fluvial
deposits. The geologic characteristics, geologic time, sequence framework and depositional patterns of each se-
quence were confirmed. These sedimentary facies were subdivided into 9 subfacies, some of which were further
subdivided into microfacies according to the logging data. Their depositional patterns were also established. The
channel sands in the lower member and the estuarine and tidal channel deposits in the middle member are the
main oil reservoirs of the McMurrary Formation. The study not only can provide the basis for the feasibility research
of the Northern Lights Project,but also can guide exploration and development of oil sands in Alberta Basin.
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Fig. 1 Location of Northern Lights oil sand block
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Fig. 2 Stratigraphic column of the Northern Lights block
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Fig. 3  Lithofacies paleogeography in the McMurray period in Athabasca oil sands mine
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Fig. 4 Sedimentary and logging characteristics of channel and swamp subfacies

4) YEhR- REE AN

TREAH A B R A 248 Bl % L 48 R i b DORRIX
FrAUUBUN, X2 i T 5 i R X
Ve R IR e )2 Y 5 3 8 32 9 ZU KU AE R
by, M FGERARAR K, 7R i TR R v, B AR EE A
P45 S RN IR A A — &I BRI D 5 i R ER
HARRR G Y, B BE W i X 5y — R TR
WL, 3K 2 T BR IR 8 550 & A= 353 B JE R 1 /) 7
WA, S EOSIR RIR ER A AER S R B O
Prika e —ik

3.2 O K ET TR

3.1.1 A& Eny - #iY KiE AR

PR 2 A0 = AL AR G RO RD ALK,
R S AR R DS Bl H N T 10% 3 K
FARAA L NEURYZ B S5 T2 BE Ry 3 5 A0 4
WRLHE (185) o JRfB i DXy BefdiAH T i TR
B I o BEATT LSO,

3.1.2 #FTAE

AR AT 3 — 22K 73 LIRD S FE D o B
oA D Ui A TR 5 B O B LAY 5 Y
Je ST HEH

1) B P

WO IR ARORE 32 B ol A 2 = AR D A,
AP, BLLH AR AR 1 A A
i, A E/NBOIR KSR B e R WO
BOIR JRERETE JLZE R B JLJE R 2 6], )2 18 P AR
YIS AN (B 6) o IXARED 12 X Bk
BER

2) AN

TRIORHTE R R R U R R R U by
VBT KA AN 2 AR D B R A, U 2 B RD S
R, IR AR B /N B S i = B A LR
KA YA shon 21 EUZ mELUIHA (F 6) o

3) VeSO

PRI 2 2 K - PR R R TR B U0 R e



812 A S KRR MR FRE

i}
=)

R/ AEREE U - monmwanE MEKER_L
m 2 200 [ 52 g &
|a#ms /APl :
o 200 .

Aeunpop

haNLlS

Sl
-t

lt—— ABLIN O JomoOT]

PS5 {0 30 97 e AR OB AL B i 2R A

Fig. 5 Sedimentary and logging characteristics of estuary tidal channel subfacies
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Fig. 6 Sedimentary and logging characteristics of tidal flat subfacies
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